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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the pnor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 22-30 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takahashi et al in view of Rendulic et al. 

Takahashi teaches a transparent plate (1 ), such as a glass plate (col. 1 5, lines 
27), a liquid photosensitive resin composition is placed on the substrate (Col. 15, lines 
31 ), a transparent substrate (5) is placed, and a light source (7) is applied to cure a 
portion of the resin (Col. 16, lines 15-22), the uncured portion is removed via nozzle 
washing or brush washing using a wash-out solution (Col. 16, lines 28-31). Takahashi 
also teaches types of resins that can be used including oligomers, monomers, polymers 
(Col. 4 to Col. 14), and photoinitiators (Col. 3, line 20). 

The glass plate is also the amorphous inorganic substrate that the resin rests 

upon. 

Takahashi fails to teach a collimated light source and angle of divergence not 
more than 10 degrees and the light provides more than one dose. 

Rendulic teaches an apparatus for producing printed circuit boards wherein 
polymers are coated onto a board and a light is applied for curing the polymer. The light 
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source providing collimated light (Col. 7, line 4) with an angle of deviation not more than 
3 degrees and preferably not more than 1 .5 degrees (Col. 7, lines 6-1 0). 

In regards to the dose, the light can be increased to provide more than one dose, 
this is an intended use of light source in the apparatus. 

It would have been obvious to one of ordinary skill in the art to modify Takahashi 
with the collimated light and angle of divergence not more than 10 degrees as taught by 
Rendulic because it provides uniformity and accuracy. 

3. Claims 34-36 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Takahashi et al in view of Rendulic et al as applied to claims 22-30 and 42 above, and 
further in view of Zimmerman et al. 

Takahashi teaches the apparatus as shown above. 

Takahashi fails to teach an array of optical wave guides with lenticular elements 
juxtaposed with polymerizable materials. 

Zimmerman teaches a waveguide comprising of a lenticular array that light 
transmitting since typical problems of collimated light sources are non-uniform light 
distribution, lack of a controlled directional output of light, inefficiencies with regard to 
the amount of the collimated light output versus the amount of the non-collimated light 
input, and the lack of an efficient collimated light source in a compact design or narrow 
profile (Col. 1 , lines 25-32). The positioning for the optical waveguide in relation to the 
substrates would have been obvious to one skilled in the art to have it juxtaposed in 
order for the waveguide to function. 
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It would have been obvious to one of ordinary skill in the art to modify Takahashi 
with an optical waveguide as taught by Zimmerman because it allows for improved 
transmission of radiation for curing on the polymerizable layer. 

4. Claims 57-63 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi et al in view of Rendulic et al. 

Takahashi teaches a transparent plate (1). such as a glass plate (col. 15, lines 
27), a liquid photosensitive resin composition is placed on the substrate (Col. 15, lines 
31), a transparent substrate (5) is placed, and a light source (7) is applied to cure a 
portion of the resin (Col. 16, lines 15-22). the uncured portion is removed via nozzle 
washing or brush washing using a wash-out solution (Col. 16, lines 28-31). Takahashi 
also teaches types of resins that can be used including oligomers, monomers, polymers 
(Col. 4 to Col. 14), and photoinitiators (Col. 3, line 20). 

The glass plate is also the amorphous inorganic substrate that the resin rests 

upon. 

Takahashi fails to teach a collimated light source and angle of divergence not 
more than 10 degrees and the light provides more than one dose. 

Rendulic teaches an apparatus for producing printed circuit boards wherein 
polymers are coated onto a board and a light is applied for curing the polymer. The light 
source providing collimated light (Col. 7, line 4) with an angle of deviation not more than 
3 degrees and preferably not more than 1.5 degrees (Col. 7, lines 6-10). 
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In regards to the dose, the light can be increased to provide more than one dose, 
this is an intended use of light source in the apparatus. 

It would have been obvious to one of ordinary skill in the art to modify Takahashi 
with the collimated light and angle of divergence not more than 10 degrees as taught by 
Rendulic because it provides uniformity and accuracy. 

5. Claim 67 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi in view of Rendulic as applied to claim 57-63 above, and further in view of 
Savant et al. 

Takahashi fails to teach a smooth bumps 1-20 fxm on the surface. 

Savant teaches a submaster (10) that can be made of metal that can be brought 
into contact with the resin layer (30) for transferring the surface topography. The fill 
material is the index matching fluid (50) that can be at least partially transmissive, it can 
be acrylic based epoxy for purpose of providing clarity, and can be a mixture of two or 
more components. The index of refraction being more than that of the 
photopolymerizable material is a result-effect variable that can be determined through 
experimentation. In regards to the shape of surface being smooth bumps between 1-20 
^m, Savant teaches the shape of the surface topography is composed of isosceles 
triangular prisms with a depth between 0.2 ^m to 200 ^m. It would have been obvious 
to one of ordinary skill in the art to modify Savant to merely change the shape to allow 
for smooth bumps in the surface instead of the triangular prisms formed. 
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It would have been obvious to one of ordinary skill in the art to modify Takahashi 
to produce a surface as taught by Savant because it allows for the desired shape and 
depth on the surface of the resin layer. 

6. Claim 64 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Takahashi et al in view of Rendulic et al. 

Takahashi teaches a transparent plate (1), such as a glass plate (col. 15, lines 
27), a liquid photosensitive resin composition is placed on the substrate (Col. 15, lines 
31), a transparent substrate (5) is placed, and a light source (7) is applied to cure a 
portion of the resin (Col. 16, lines 15-22), the uncured portion is removed via nozzle 
washing or brush washing using a wash-out solution (Col. 16. lines 28-31). Takahashi 
also teaches types of resins that can be used including oligomers, monomers, polymers 
(Col. 4 to Col. 14), and photoinitiators (Col. 3, line 20). 

The glass plate is also the amorphous inorganic substrate that the resin rests 

upon. 

Takahashi fails to teach a collimated light source and metal layer. 

Rendulic teaches an apparatus for producing printed circuit boards wherein 
polymers are coated onto a board and a light is applied for curing the polymer. The light 
source providing collimated light (Col. 7, line 4) with an angle of deviation not more than 
3 degrees and preferably not more than 1 .5 degrees (Col. 7. lines 6-10). 
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It would have been obvious to one of ordinary skill in the art to modify Takahashi 
with the collimated light as taught by Rendulic because it provides uniformity and 
accuracy. 

7. Claim 68 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi in view of Rendulic et al as applied to claim 64 above, and further in view of 
Savant et al. 

Takahashi fails to teach a smooth bumps 1-20 ^im on the surface. 

Savant teaches a submaster (10) that can be made of metal that can be brought 
into contact with the resin layer (30) for transferring the surface topography. The fill 
material is the index matching fluid (50) that can be at least partially transmissive, it can 
be acrylic based epoxy for purpose of providing clarity, and can be a mixture of two or 
more components. The index of refraction being more than that of the 
photopolymerizable material is a result-effect variable that can be determined through 
experimentation. In regards to the shape of surface being smooth bumps between 1-20 
^m. Savant teaches the shape of the surface topography is composed of isosceles 
triangular prisms with a depth between 0.2 ^tm to 200 ^im. It would have been obvious 
to one of ordinary skill in the art to modify Savant to merely change the shape to allow 
for smooth bumps in the surface instead of the triangular prisms formed. 

It would have been obvious to one of ordinary skill in the art to modify Takahashi 
to produce a surface as taught by Savant because it allows for the desired shape and 
depth on the surface of the resin layer. 
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8. Claims 22-30 and 42 rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Matsumura et al in view of Rendulic et al. 

Matusumura et al teaches a glass substrate (1 ), a transparent electroconductive 
layer (2), containing tin oxide, indium oxide and the like (Col. 2, lines 7-9), a 
photosensitive layer (3). a mask (4), the resin comprising of polymer resins, exposure of 
a light source for curing (Col. 4, lines 38-40) and ttrsubstrate is washed rinsed in water 
to remove the resin (Col. 4, lines 50-53). 

Matsumura fails to teach a collimated light source and angle of divergence not 
more than 10 degrees and the light provides more than one dose. 

Rendulic teaches an apparatus for producing printed circuit boards wherein 
polymers are coated onto a board and a light is applied for curing the polymer. The light 
source providing collimated light (Col. 7, line 4) with an angle of deviation not more than 
3 degrees and preferably not more than 1.5 degrees (Col. 7, lines 6-10). 

In regards to the dose, the light can be increased to provide more than one dose, 
this is an intended use of light source in the apparatus. 

It would have been obvious to one of ordinary skill in the art to modify Matsumura 
with the collimated light and angle of divergence not more than 10 degrees as taught by 
Rendulic because it provides uniformity and accuracy. 

9. Claim 66 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsumara in view of Rendulic et al as applied to claim 42 above, and further in view of 
Savant et al. 
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Matsumara fails to teach a smooth bumps 1-20 ^m on the surface. 
Savant teaches a submaster (10) that can be made of metal that can be brought 
into contact with the resin layer (30) for transferring the surface topography. The fill 
material is the index matching fluid (50) that can be at least partially transmissive, it can 
be acrylic based epoxy for purpose of providing clarity, and can be a mixture of two or 
more components. The index of refraction being more than that of the 
photopolymerizable material is a result-effect variable that can be determined through 
experimentation. In regards to the shape of surface being smooth bumps between 1-20 
m, Savant teaches the shape of the surface topography is composed of isosceles 
triangular prisms with a depth between 0.2 ^im to 200 ^m. It would have been obvious 
to one of ordinary skill in the art to modify Savant to merely change the shape to allow 
for smooth bumps in the surface instead of the triangular prisms formed. 

It would have been obvious to one of ordinary skill in the art to modify Matsumara 
to produce a surface as taught by Savant because it allows for the desired shape and 
depth on the surface of the resin layer. 

10. Claims 34-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsumura in view of Rendulic as applied to claims 22-30 and 42 above, and further in 
view of Zimmerman. 

Matsumura teaches the claimed apparatus as shown above. 

Matsumura fails to teach an array of optical wave guides with lenticular elements 
juxtaposed with polymerizable materials. 
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Zimmerman teaches a waveguide comprising of a lenticular array that light 
transmitting since typical problems of collimated light sources are non-uniform light 
distribution, lack of a controlled directional output of light, inefficiencies with regard to 
the amount of the collimated light output versus the amount of the non-colli mated light 
Input, and the lack of an efficient collimated light source In a compact design or narrow 
profile (Col. 1 , lines 25-32). The positioning for the optical waveguide In relation to the 
substrates would have been obvious to one skilled In the art to have it juxtaposed in 
order for the waveguide to function. 

It would have been obvious to one of ordinary skill in the art to modify Takahashi 
with an optical waveguide as taught by Zimmerman because it allows for Improved 
transmission of radiation for curing on the polymerizable layer. 

1 1 . Claims 31-33, 37-41 and 65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matsumura in view of Rendulic as applied to claims 22-30 and 42 
above, and further in view of Savant et al and Zimmerman. 

Matsumura teaches the claimed apparatus as shown above. 

Matsumura falls to teach a metallic layer for embossing, light scattering particles 
in the embossable material and an array of optical wave guides with lenticular elements 
juxtaposed with polymerizable materials. 

Savant teaches a submaster (10) that can be made of metal that can be brought 
into contact with the resin layer (30) for transferring the surface topography. The fill 
material is the index matching fluid (50) that can be at least partially transmissive, it can 
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be acrylic based epoxy for purpose of providing clarity, and can be a mixture of two or 
more components. The index of refraction being more than that of the 
photopolymerizable material is a result-effect variable that can be determined through 
experimentation. In regards to the shape of surface being smooth bumps between 1-20 
Mm, Savant teaches the shape of the surface topography is composed of isosceles 
triangular prisms with a depth between 0.2 ^m to 200 ^m. It would have been obvious 
to one of ordinary skill in the art to modify Savant to merely change the shape to allow 
for smooth bumps in the surface instead of the triangular prisms formed. 

Zimmerman teaches a waveguide comprising of a lenticular array that light 
transmitting since typical problems of collimated light sources are non-uniform light 
distribution, lack of a controlled directional output of light, inefficiencies with regard to 
the amount of the collimated light output versus the amount of the non-collimated light 
input, and the lack of an efficient collimated light source in a compact design or narrow 
profile (Col. 1, lines 25-32). The positioning for the optical waveguide in relation to the 
substrates would have been obvious to one skilled in the art to have it juxtaposed in 
order for the waveguide to function. 

It would have been obvious to one of ordinary skill in the art to modify Takahashi 
with an optical waveguide as taught by Zimmerman because it allows for improved 
transmission of radiation for curing on the polymerizable layer and a metallic layer for 
embossing a resin with a specific surface topography and the addition of a fill layer as 
taught by Savant because it allows for producing replicas. 
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Conclusion 



12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Bayer, Itoh et al, Zager et a! and Hayakawa et al. 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel S. Luk whose telephone number is (703) 
305-1558. The examiner can normally be reached on Monday through Friday 8 to 4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Wanda L. Walker can be reached on (703) 308-0457. The fax phone 
numbers for the organization where this application or proceeding Is assigned are (703) 
872-9310 for regular communications and (703) 872-931 1 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0651. 
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